This volume contains scientific results from the PICES/ICES/FAO international symposium on "Climate Change Effects on Fish and Fisheries: Forecasting Impacts, Assessing Ecosystem Responses and Evaluating Management Strategies" held on 26 -29 April 2010 in Sendai, Japan. The response to the symposium exceeded the expectations of the conveners, with more than 350 abstracts submitted by scientists from .40 countries. In all 208 talks and 105 posters were presented.
The impetus for the symposium stemmed from recent reviews that provided compelling evidence that global warming was occurring and greenhouse gases were very likely contributing to this trend (Arctic Climate Impacts Assessment, ACIA, 2005; 4th Report of the Intergovernmental Panel on Climate Change, IPCC, 2007) . In response to these reports, there was an increased demand from decision-makers around the world for scientific advice on the effects of climate change on the earth ecosystems. Of particular concern was the paucity of information on the potential effects of climate change on fish and fisheries. The goal of the symposium was to provide an opportunity for scientists to discuss new avenues for science that could lead to peer-reviewed publications that could be considered in the 5th IPCC Assessment Report of the United Nations Development Programme. We are excited to share this volume of papers with the broader science community. We anticipate that it will serve as a reference for the fisheries community and policy-makers alike. The papers contained in this volume provide a valuable assessment of our current knowledge of the effects of climate change on fish and fisheries.
Never in the history of marine science has there been a more serious need for cooperation on a marine science issue of global significance. The scientific community must respond to the need for credible, objective, and innovative scientific advice on the impacts of climate change on marine ecosystems. This advice will foster management and policies that will preserve these resources and habitats for the benefit of future generations. We hope that the value of this effort will continue to be recognized by the world's marine science organizations and that they will sponsor similar symposia in years to come.
The symposium covered a wide range of topics and provided an opportunity for scientists to discuss the potential impacts of climate change on marine ecosystems, and strategies for use of the resources under changing conditions. The papers contained in this volume illustrate the complexity and multifaceted issues facing the scientific community as they strive to understand and project the future implications of climate change effects on marine ecosystems. The symposium fostered international collaborative research efforts that will be needed to tackle the issues of climate change effects on fish and fisheries.
The volume is designed to provide the reader with a comprehensive understanding of the topics discussed during the symposium. The volume begins with five studies that utilize results from Global Climate Models, and address major science questions including the implications of climate change and ocean acidification on the rate and spatial extent of primary production. In the next group of papers, the authors projected the impact of shifts in ocean conditions on the spatial distribution of marine fish and invertebrates. Delving still further into the biological responses of marine animals, the subsequent papers utilized the retrospective approach to identify biological responses to changing environmental conditions and then used these to project the response of animals to future environmental conditions. These retrospective studies present valuable insight into key governing processes and will provide functional forms and parametrizations for modellers. The next collection of papers addresses the issues of adaptation and changes in phenology and illustrates the importance of seasonal changes temperature, acidification, and daylength on the physiology and timing of key life-history events. Expanding from the fine details of species-specific responses to the more holistic issues ecosystem responses, the authors of the next three papers synthesized the potential impacts of climate change at the regional scale. These regional syntheses demonstrate the potential indirect impacts of climate change that would emerge through predator-prey interactions. In the next collection of papers, authors explore different methods for modelling the effects of climate change on fish and fisheries. The methods range from single-species stock assessments to techniques for evaluating impacts at the multispecies or ecosystem level. In the final papers, authors consider the human dimensions of climate change. These papers highlight that human populations are expected to grow and settle along coastal margins and emphasize that analytical teams attempting to project the future of fisheries should include social scientists, stakeholders, and economists to project societal and market changes.
We encourage you to take the time to read through these papers. We expect that if you do, you will emerge with an standing of the effects of climate change on marine ecosystems and a renewed commitment to redouble your effort to engage in climate change research.
